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Abstract
Background: Understanding health-related quality of life (HRQOL) leads to more effective and
focused healthcare. America's growing health disparities makes it is increasingly necessary to
understand the HRQOL of pregeriatric individuals who are now 55–64 years old, i.e. before they
are eligible for federally mandated health care at age 65. Our study measured the self-perceived
HRQOL of pregeriatric, poor patients with multiple chronic diseases treated at 2 public clinics.
Methods: Consecutive patients aged 55–64 years, many with multiple chronic diseases, responded
in an interview to the 36-Item Short-Form Health Survey (SF–36) as a general measure of HRQOL
during a regular visit to one of two university-staffed urban public clinics.
Results: The perceived physical and mental functioning of 316 pregeriatric patients was tabulated
from SF–36 scores to yield their HRQOL. Their scores were statistically significantly lower than
those of the general US pregeriatric population and lower than averages for US patients with
multiple chronic diseases. All eight subscale scores of SF–36 were 16% to 36% lower compared
with the averages of the general US pregeriatric population. Further, as the number of chronic
diseases increased, the lower was the HRQOL. Lower physical and mental scores were associated
with a lower income, unemployment, and higher numbers of multiple chronic diseases.
Conclusion: Chronic diseases have a powerful negative impact on perceived mental and physical
functioning in pregeriatric patients. HRQOL information can assist health care providers to gain a
more complete picture of their pregeriatric patients' health.
Background
Studies have shown that the way patients view their per-
sonal quality of health and functioning can help medical
researchers and practitioners understand the degree to
which medical decisions are effective and the desired
health outcomes are achieved [1–5]. Furthermore,
patients' perceptions of their own physical health may
serve as an indicator of their underlying emotional dis-
tress and may even be an independent predictor of loss of
functioning, mortality, and health care use [6–11].
Patients' perceptions of their poorer mental and physical
functioning, that is, their perceptions of health related
quality of life (HRQOL) correlated with the following fac-
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tors: socioeconomic status (SES), minority ethnic back-
ground, gender, and increased age in the presence of
disease [12,13]. By most measures, African-Americans and
Hispanics, who have a low SES, experience worse health
than both general and elderly populations. Many elderly
people in these populations are more likely to suffer from
at least one of the following chronic illnesses: diabetes,
arthritis, hypertension, hearing impairments, and heart
disease [14–17]. They are less likely to have health insur-
ance, more likely to be unemployed, and more likely to
experience greater barriers in accessing health care than
the general population [15,17]. As a result of these dispar-
ities, these individuals have a lower HRQOL [18–21]. It
has been reported that people with self-perceived poor
HRQOL have increased mortality risks 2 to 7 times greater
than those of people with self-perceived excellent health
[22–24].
Because a large segment of the American population is
becoming elderly and the aging minority population is
growing, it is necessary to understand the HRQOL of indi-
viduals who are now 55–64 years old and will soon be
considered senior citizens. In contrast to previous HRQOL
reports for average patients, we undertook this study to
focus specifically on the patient group aged 55–64 years
and with at least one chronic disease.
Methods
Subjects
Consecutive patients 55–64 years old whose medical
charts reflected an ICD-9 code for at least one chronic dis-
order, and who were seen from June 2001 through August
2001 in one of two large publicly supported county clinics
in Houston, Texas, were eligible for the study. Patients
seen at Clinic 1 live in a highly dense population of
approximately 2,453 persons per square mile, considera-
bly higher than the average population density of the
county [25]. The population was a predominately His-
panic (56%), with 34% non-Hispanic whites, 6% African-
Americans, and 4% of other ethnicities. Patients seen at
Clinic 2 came from a less densely populated low-income
neighborhood in northeast Houston [26]. The population
is 31% Hispanic, 35% non-Hispanic whites, and 27%
African-American.
Measures
HRQOL is a broad concept encompassing a person's per-
ceived functional status, sense of well-being, and access to
health resources and opportunities. To measure it, we
selected one of the most widely used surveys, namely, the
36-Item Short-Form Health Survey (SF–36) [27]. The SF–
36 measures HRQOL with eight subscales in the form of
36 questions. Measurements result in two major summary
scores, the physical component summary score (PCS) and
the mental component summary score (MCS). Three sub-
scales (physical functioning, role-physical, and bodily
pain) correlate most highly with the physical component
and contribute most to the scoring of the PCS. Three sub-
scales (mental health, role-emotional, and social func-
tioning) contribute most to the scoring of the MCS. Three
of the subscales (vitality, general health, and social func-
tioning) contribute to both the PCS and the MCS sum-
mary scores. The validity of the SF–36 subscales and
summary scores have been extensively tested in relation-
ship to clinical indicators such as the presence or absence
of diseases, the severity of diseases within a particular cat-
egory, and the changes in disease related symptoms over
time [28–31]. We also collected demographic informa-
tion on sex, date of birth, ethnicity, educational level, and
household income. Information regarding the number
and identity of the patient's chronic diseases were gath-
ered from the patient's medical chart.
Procedure
This study was approved by The University of Texas Med-
ical School at Houston internal review board. The medical
directors of the two clinics were responsible for overseeing
the project. Patients were available for the study after their
clinic physicians referred them during regular clinic visits.
However, referred patients were eligible for the study only
after we confirmed from their medical charts their age to
be 55–64 years and an ICD-9 code for at least one chronic
disease. Prior to enrolment in the study, participants gave
written informed consent to participate. Participants then
were given a 15-minute interview. During the interview,
the participants completed the SF–36, in either English or
Spanish, according to their preference to avoid response
biases due to language and differences in reading levels in
a population that included recent immigrants and indi-
viduals with little formal education. After the interview,
all responses were entered into a personal computer,
using Statistical Package for the Social Sciences (SPSS) ver-
sion 10.1 (SPSS Inc., Chicago, IL, USA).
Analyses
Descriptive statistics of the demographic variables by sex
and chronic diseases were produced for the sample. The
Student's t test was used to compare the scores of the sub-
scales of SF–36 and the summarized scores of PCS and
MCS of the study population with the national averages of
both the pregeriatric population (aged 55 to 64 years old)
and the population with chronic diseases, such as diabetes
and hypertension. These 2 groups were selected for com-
parison because our study participants were pregeriatric
and the study population suffered from chronic diseases.
Eight subscale scores were produced from the SF–36 sur-
veys and then transformed into a scale ranging from 0
(worst possible health status) to 100 (best possible health
status). The PCS and MCS scores were scored by usingHealth and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/63
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norm-based methods calculated by using the domain
scores and a published scoring algorithm that trans-
formed them into norm-based scores (0–50) [27,32,33].
The advantage of the norm based scoring of the PCS and
MCS can be meaningfully compared with the other and
the scores have a direct interpretation in relation to the
scores in the general US population [32]. The Student's t-
test was used to compare the scores of the 8 subscales,
PCS, and MCS of the study participants and national aver-
ages given in the Health Institute's SF–36 comparison
manual [27]. Analysis of variance was used for statistical
comparison of means and to determine the relationship
between multiple chronic diseases and HRQOL scores.
In a final stage of analysis, two multiple regression analy-
ses were performed to further quantify the relationship
between the outcome scores and the patients' demo-
graphic information. Specifically, the dependent varia-
bles, either PCS or MCS, were regressed for sex, age,
ethnicity, education, household income, employment,
and number of chronic diseases. All variables were
entered in the model simultaneously. The statistical anal-
ysis was performed with Statistical Analysis System (SAS)
Version 8.2 (SAS Institute, Inc., Cary, NC, USA).
Results
A total of 316 consecutive patients aged 55–64 years were
asked to participate in the study, and all of them agreed to
the interview (100% response rate). Of the participants,
167 (52.8%) were women and 149 (47.2%) were men. All
had low incomes and were of various ethnic backgrounds
(Table 1). Nearly 60% of our patients had a household
income below $10,000, and 72.5% were unemployed.
As a group, the patients had seven different chronic med-
ical conditions, and 80% of the patients individually had
more than one chronic condition. Hypertension, arthritis,
and diabetes type 2 were the most frequent chronic dis-
eases in these patients. Overall, the frequency of chronic
conditions did not differ between the men and women
(Table 2).
Table 3 lists mean scores of the eight SF–36 subscales and
their summarized PCS and MCS scores for study partici-
pants and the differences of these scores compared with
the general US population aged 55–64 years and those of
patients with multiple chronic diseases with current phy-
sician report of hypertension or diabetes type 2. The scores
of every SF–36 domain in pregeriatric patients were statis-
tically significantly lower than those of the general US pre-
geriatric population (P  < 0.01). Pregeriatric study
participants' subscale scores were about 16% to 36%
lower than the averages for the general pregeriatric popu-
lation. Further, we selected the general US patients who
were about 60 years old and who had multiple chronic
diseases along with hypertension or diabetes type 2 for
comparison. We intended to compare the HRQOL of our
patients to the HRQOL of the general US patient popula-
tion with hypertension or diabetes type 2. These diseases
were chosen because they were the 2 major chronic dis-
Table 1: Demographic characteristics of pergeriatric patients*
Characteristics Patients
All (n = 316) Men (n = 149) Women (n = 167) P Value*
Age, y† 60.3 (4.8) 60.7 (5.4) 60.0 (4.0) 0.16
Ethnicity 0.56
Non-Hispanic White 60 (18.9) 26 (17.4) 34 (20.4)
African-American 167 (52.8) 76 (51.0) 91 (54.5)
Hispanic 82 (25.9) 42 (28.2) 40 (24.0)
Others 7 (2.2) 5 (3.4) 2 (1.2)
US born 266 (84.2) 124 (83.2) 142 (85.0) 0.66
Education level 0.21
Less than high school 100 (31.6) 50 (33.6) 50 (29.9)
High school 159 (50.3) 77 (51.7) 82 (49.1)
Some college or higher 57 (18.0) 22 (14.8) 35 (21.0)
Employed 87 (27.5) 41 (27.5) 46 (27.5) 0.99
Household income level 0.40
≤$ 5,000 58 (18.4) 25 (16.8) 33 (19.8)
$ 5,000 – $ 10,000 131 (41.5) 61 (40.9) 70 (41.9)
$ 10,000 – $ 20,000 108 (34.2) 53 (35.6) 55 (32.9)
>$ 20,000 19 (6.0) 10 (6.7) 9 (5.4)
* Values are presented as number (percentage) unless otherwise indicated. † Data given as mean (SD).Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/63
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eases found among our patients. We found that the our
pregeriatric patients' subscale scores of HRQOL were
about 0.16% to 35% lower than those of the general US
patients with multiple chronic diseases along with hyper-
tension (P < 0.01).
Similarly, the subscale scores of HRQOL of our patients
was 12% to 31% lower than that of the general US
patients with multiple chronic diseases along with diabe-
tes type 2 (P < 0.01). The number of chronic diseases and
the scores of the eight subscales of SF–36 and their sum-
marized PCS and MCS were inversely related (Figure 1).
ANOVA analyses show that the chronic diseases were sig-
nificantly related to the scores of these eight subscales and
summarized scales (between groups, P < 0 .01). In other
words, the patients with more accumulated chronic dis-
eases were more likely to have lowered self-perceived
physical and mental health function measured by SF–36.
Multiple regression analyses assessed the impact of six
demographic characteristics and the number of chronic
diseases of pregeriatric patients on their PCS and MCS
scores (Table 4). As shown in Table 4, in the first regres-
sion model, PCS score showed a statistically significant
Table 2: Frequency of chronic diseases among pregeriatric patients*
Chronic conditions Patients
All (n = 316) Men (n = 149) Women (n = 167) P Value
Chronic diseases
Hypertension 229 (72.5) 106 (71.1) 123 (73.7) 0.62
Arthritis 165 (52.2) 75 (50.3) 90 (53.9) 0.53
Diabetes type 2 140 (44.3) 70 (47.0) 70 (41.9) 0.36
Heart disease 87 (27.5) 53 (35.6) 34 (20.4) 0.00
Pulmonary disease 37 (11.7) 19 (12.8) 18 (10.8) 0.59
Visual and hearing impairment 163 (51.2) 80 (53.7) 83 (49.7) 0.48
Osteoporosis 17 (5.4) 1 (0.7) 16 (9.6) 0.00
No. of chronic diseases
1 62 (19.6) 28 (18.8) 34 (20.4) 0.73
2 91 (28.8) 38 (25.5) 53 (31.7) 0.22
3 77 (24.4) 41 (27.5) 36 (21.6) 0.22
4 86 (27.2) 42 (28.2) 44 (26.3) 0.71
* Values are presented as number (percentage).
Table 3: SF–36 quality of life scores in pregeriatric patients compared with national averages for both pregeriatric persons and patients 
with chronic diseases
Domain Mean Differences in Scores vs National Averages (95% CI)
Score Range Study Patients (n = 
316) Mean (SD)
Pregeriatric (n = 
269)†
P Value Hypertension 
Patients (n = 2,089)‡
P Value Diabetes Type 2 
Patients (n = 541)§
P Value
Physical function 0–100 55.6 (28.4) -20.6 (-25.7 to -16.1) 0.00 -17.8 (-30.0 to -14.6) 0.00 -12.1 (-16.1 to -8.1) 0.00
Physical role 0–100 48.3 (31.7) -25.4 (-31.1 to -19.7) 0.00 -13.7 (-18.3 to -9.1) 0.00 -8.5 (-13.8 to -3.2) 0.00
Body pain 0–100 46.7 (29.2) -20.8 (-25.3 to -16.3) 0.00 -25.6 (-28.6 to -22.6) 0.00 -21.8 (-25.6 to -18.0) 0.00
General health 0–100 46.4 (24.2) -18.2 (-22.1 to -14.3) 0.00 -16.9 (-19.3 to -14.5) 0.00 -9.7 (-12.8 to -6.6) 0.00
Physical Component 
Summary (PCS)
0–50 37.4 (11.7) -5.9 (-7.8 to -4.0) 0.00 -6.9 (-8.2 to -5.6) 0.00 -4.1 (-5.7 to -2.5) 0.00
Vitality 0–100 46.9 (24.2) -13.5 (-17.3 to -9.6) 0.00 -11.4 (-14.0 to -8.8) 0.00 -8.8 (-11.9 to -5.6) 0.00
Social function 0–100 61.0 (30.2) -20.4 (-24.9 to -15.9) 0.00 -25.7 (-28.3 to -23.1) 0.00 -21.0 (-24.8 to -17.2) 0.00
Emotional role 0–100 66.4 (32.7) -13.9 (-19.3 to -8.5) 0.00 -0.3 (-4.5 to -3.9) 0.89 -9.2 (-14.1 to -4.3) 0.00
Mental health 0–100 63.0 (24.5) -12.0 (-15.6 to -8.3) 0.00 -5.0 (-7.2 to -2.8) 0.00 -13.7 (-16.6 to -10.8) 0.00
Mental Component 
Summary (MCS)
0–50 43.9 (13.9) -8.8 (-10.8 to -6.8) 0.00 -8.3 (-9.5 to -7.1) 0.00 -8.0 (-9.6 to -6.4) 0.00
† Population from Ware et al, ages 55–64 years [27,32]. ‡ Population for patients with five medical conditions: physician report of current patients 
with hypertension, mean age, 59.1 years [27,32]. § Population for patients with five medical conditions: physician report of current patients with 
diabetes: age of onset 30 years or older, mean age, 60.2 years [27,32]Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/63
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association with sex, employment status, and the number
of chronic diseases (for all, P < 0.01). Specifically, a lower
PCS score was significantly associated with characteristics
of being a man, unemployed, and having more chronic
diseases. In the second regression model we found signif-
icant associations among the following variables: sex,
employment status, household income level, number of
chronic diseases, and MCS (for all, P < 0.01).
Specifically, the lower MCS score was significantly associ-
ated with characteristics of being a woman, unemployed,
having a lower household income level, and having more
chronic diseases. Age, ethnicity, and education level had
no significant association with either PCS or MCS scores
in this population. Overall, lower PCS and MCS scores are
associated with a greater number of chronic diseases, but
this association is much smaller for MCS than for PCS.
Discussion
This study provides baseline data of the HRQOL of low-
income pregeriatric patients with chronic medical condi-
tions-data that can serve as the basis for future compara-
tive studies, interventions, and policy changes. Our
findings reveal the powerful negative impact that chronic
diseases have upon perceived mental and physical func-
tioning in pregeriatric patients. The large differences in
HRQOL that we found between the general populations
and the patients whom we assessed suggest that clinic
physicians need HRQOL information from interviewing
and a tool such as the SF–36 to gain a complete picture of
their pregeriatric patients' health.
Our study population had a particularly poor HRQOL.
One possible explanation is the significant correlation
between SF–36 scores and SES. Specifically, lower PCS
and MCS scores on the SF–36 were associated with a lower
household income level and unemployment. This trend
intensifies when individuals have more than one socioe-
conomic risk and/or when they have multiple chronic dis-
eases. Indeed, pregeriatric patients' scores ranged from
about 18% to 30% lower than those for the pregeriatric
population. Our findings agree with earlier research
studies that have reported disparities between the health
status of persons with a lower SES or with chronic condi-
tions and the health status of the general population
[13,14,31]. These results are a warning that these patients
The effect of chronic diseases on patients' physical and functional well-being measured by SF-36 Figure 1
The effect of chronic diseases on patients' physical and functional well-being measured by SF-36. * 8 subscale 
scores (range: 0 to 100) of SF–36: physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality 
(VT), social functioning (SF), role-emotional (RE), mental health (MH). The standardized and norm-based scores of physical 
component summary (PCS) and mental component summary (MCS) range from 0 to 50.
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with multiple chronic conditions and significantly lower
HRQOL we measured are at risk for increased mortality,
in keeping with similar earlier studies [22,23]. Such risk
may play as much a role in a person's health status as the
standard factors of nutrition, genetics, and the environ-
ment [34–36].
Our study method of using individual interviews pro-
vided a handy way of gathering demographic and health
perception data from individuals with different ethnic
backgrounds and reading levels. A previous report noted a
difference between information gathered from interviews
and self-reported data [37]. However, such difference seen
in our study was very small and can be neglected when it
was compared with the large differences between the
study population and the general comparison
populations.
Our study also resulted in identifying specific effects of
chronic diseases within this pregeriatric age group,
namely, that the number of chronic diseases is more
strongly predictive of the level of a pregeriatric patient's
perceived physical health than perceived mental function-
ing as shown in table 4. Unlike the results of other studies,
we did not find that the age of the patients had an inde-
pendent, negative effect on functional status [38]. This
may be due to the fact that we studied a very narrow age
range (55–64) of study participants. Similarly, the sample
size of each minority subpopulation (e.g., Hispanic or
African-American) may not have been large enough to
show any statistically significant differences among ethnic
groups.
A limitation of the study was our use of consecutively
referred patients rather than a random sampling due to
time constraints. Thus the patients may not be represent-
ative of all pregeriatric patients in this population. Addi-
tionally, despite the firm statistical significance of our
findings, it is still desirable to confirm the results with a
larger and more diverse patient population. Such a group
Table 4: Multiple regression analysis of demographic characteristics and numberof chronic diseases on the physical component 
summary(PCS) and physical component summary (MCS) from the SF–36 survey
Independent Variables Dependent Variables
PCS Estimate (95% of 
Confidence Interval)
P Value MCS Estimate (95% of 
Confidence Interval)
P Value
Sex
Women Reference Reference
Men -3.02 (-0.64 to -0.54) 0.01 -4.78 (7.80 to 1.76) 0.00
Age
<60 yr Reference Reference
>60 yr 1.08 (-1.36 to 3.52) 0.38 -0.89 (-3.99 to 2.20) 0.57
Ethnicity
Caucasian Reference Reference
African American 0.92 (-2.26 to 4.11) 0.57 -0.64 (-4.67 to 3.40) 0.76
Hispanic 2.99 (-0.70 to 6.68) 0.11 -0.06 (-4.74 to -4.62) 0.98
Education
Above High School Reference Reference
Less High School -1.08 (-2.65 to 4.80) 0.57 -2.84 (-1.88 to 7.57) 0.27
High School -0.09 (-3.39 to 3.21) 0.96 -2.37 (-1.81 to 6.55) 0.27
Income (Household)
≤$ 5,000 Reference Reference
$ 5,000–$ 10,00 -0.20 (-3.21 to 3.60) 0.91 -5.11 (0.79 to 9.43) 0.02
>$ 10,000 -2.84 (-0.59 to 6.26) 0.11 -5.07 (0.72 to 9.41) 0.02
Employment
Yes Reference: Reference:
No -5.66 (-8.39 to -2.93) 0.00 -4.23 (-7.69 to -0.76) 0.01
No. of chronic diseases
1 Reference Reference
2 -3.04 (-6.53 to 0.46) 0.09 -1.14 (-5.57 to 3.29) 0.61
3 -8.53 (-12.18 to -4.87) 0.00 -2.77 (-7.40 to -1.86) 0.24
4 -9.44 (-13.01 to -5.80) 0.00 -8.49 (-13.09 to -3.88) 0.00
R2* 0.23 0.00 0.13 0.00
* Square of correlation coefficient (R).Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/63
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might include homebound patients. In future studies, we
shall also conduct prospective follow-up with patients to
determine the ability of the SF–36 to predict patient
outcomes.
Conclusion
The purpose of this study was to assess the perceived
HRQOL in pregeriatric patients with multiple chronic dis-
eases in our public-supported clinics. The study provides
important baseline information about patients whose
measured HRQOL and socio-economic status may make
them particularly vulnerable to high morbidity and mor-
tality. The degree to which the patients perceived their
HRQOL as poor, as compared to national populations,
was greater than expected. As a result, we believe that
assessing HRQOL is a necessary prerequisite to managing
healthcare, bearing in mind that an important objective of
healthcare in the US is to increase the length of life while
maintaining each person's optimal quality of life [24]. By
adding an HRQOL measure to the usual patient interview
and laboratory data gathered during patient encounters,
physicians may gain useful knowledge about their
patients and of the risks that their patients face.
Authors' contributions
LC participated in the design of the study and the statisti-
cal analysis and preparation of the manuscript.
SC participated in the design of the study and imple-
mented the survey in the clinics and preparation of the
manuscript.
CD participated in the study survey and preparation of the
manuscript.
DW participated in the study survey and preparation of
the manuscript.
KMN participated in the patient interview and prepara-
tion of the manuscript.
LZN participated in the design of the study and oversaw
the analysis of the results and preparation of the
manuscript.
All authors read and approved the final manuscript.
Acknowledgements
Support for this study was provided by a Faculty Development Training 
Grant Award from the Health Resources and Services Administration, USA 
and a grant from the National Institute of Diabetes and Digestive and Kid-
ney Diseases the National Institutes of Health, USA. We gratefully thank 
John E. Ware, Jr., Ph.D, for granting permission to use the SF–36 in this 
study.
References
1. Pearlman RA and Jonsen A: The use of quality-of-life considera-
tions in medical decision-making.  J Am Geriatr Soc 1985,
33:344-352.
2. Starr TJ, Pearlman RA and Uhlmann RF: Quality of life and resus-
citation decisions in elderly patients. J Gen Intern Med 1986,
1:373-379.
3. Testa MA and Simonson DC: Assessment of quality-of-life
outcomes. N Engl J Med 1996, 334:835-840.
4. Stewart AL, Greenfield S, Hays RD, Wells K, Rogers WH, Berry SD,
McGlynn EA and Ware JE Jr: Functional status and well-being of
patients with chronic conditions. Results from the Medical
Outcomes Study. JAMA 1989, 262:907-913.
5. US Department of Health and Human Services, Public Health Service:
Healthy People 2000: Midcourse Review and 1995 Revisions Boston, Jones
and Bartlet Press; 1996. 
6. Olfson M, Gilbert T, Weissman M, Blacklow RS and Broadhead WE:
Recognition of emotional distress in physically health pri-
mary care patients who perceive poor physical health. Gen
Hosp Psychiatry 1995, 17:173-180.
7. Idler EL and Kasl SV: Self-ratings of health: do they also predict
change in functional ability? Gerontol B Psychol Sci Soc Sci 1995,
50:S344-353.
8. Mossey JM and Shapiro E: Self-rated health: a predictor of mor-
tality among the elderly. Am J Public Health 1982, 72:800-808.
9. Kaplan GA and Camacho T: Perceived health and mortality: a
nine-year follow-up of the human population laboratory
cohort. Am J Epidemiol 1983, 117:292-304.
10. Idler EL and Angel RJ: Self-rated health and mortality in the
NHANES-I Epidemiologic Follow-up Study. Am J Public Health
1990, 80:446-452.
11. Miilunpalo S, Vuori I, Oja P, Pasanen M and Urponen H: Self-rated
health status as a health measure: the predictive value of
self-reported health status on the use of physician services
and on mortality in the working-age population. J Clin Epidemiol
1997, 50:517-528.
12. Ware JE Jr: SF–36 health survey update.  Spine 2000,
25:3130-3139.
13. Stewart AL: Napoles-Springer Health-related quality-of-life
assessments in diverse population groups in the United
States. Med Care 2000, 38(9 Suppl 2):102-124.
14. Hemingway H, Nicholson A, Stafford M, Roberts R and Marmot M:
The impact of socioeconomic status on health functioning as
assessed by the SF–36 questionnaire: the Whitehall II Study.
Am J Public Health 1997, 87:1484-1490.
15. Day JC: Population projections of the United States, by age,
sex, race, and Hispanic origin: 1930–2000. Washington, DC: U.S.
Department of Commerce, Economics and Statistics Administration, Bureau
of the Census 1994.
16. Rubenstein LV, Calkins DR, Young RT, Cleary PD, Fink A and
Kosecoff J: Improving patient function: a randomized trial of
functional disability screening.  Ann Intern Med 1989,
111:836-842.
17. Rubenstein LV, Calkins DR, Greenfield S, Jette AM, Meenan RF and
Nevins MA: Health status assessment for elderly patients.
Report of the Society of General Internal Medicine Task
Force on Health Assessment. J Am Geriatr Soc 1989, 37:562-569.
18. Council on Scientific Affairs of the American Medical Association:
Hispanic health in the United States. Council on Scientific
Affairs. JAMA 1991, 265:248-252.
19. Kramarow E, Lentzner H and Rooks R: Health and Aging Chartbook.
Health, United States, 1999 Hyattsville (MD): National Center for Health
Statistics; 1999. 
20. Newacheck PW, Stoddard JJ, Hughes DC and Pearl M: Health insur-
ance and access to primary care for children. N Engl J Med
1998, 338:513-519.
21. U.S. Congress Office of Technology Assessment: Does health insurance
make a difference? Background paper, OTA-BP-H-99 Washington, DC: U.S.
Government Printing Office; 1992. 
22. Idler EL and Benyamini Y: Self-rated health and mortality: a
review of twenty-seven community studies. J Health Soc Behav
1997, 38:21-37.
23. Benyamini Y and Idler EL: Community studies reporting associ-
ation between self-rated health and mortality: additional
studies, 1995 to 1998. Res Aging 1999, 21:392-401.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/63
Page 8 of 8
(page number not for citation purposes)
24. The President's Advisory Commission on Consumer Protection and
Quality in the Health Care Industry: Quality first: better health care for
all Americans, chapter eight focusing on vulnerable populations  Silver
Spring, MD: Agency for Healthcare Research and Quality Publications
Clearinghouse; 1998. 
25. US Census Bureau: Profile of general demographic characteristics: 2000
Washington, DC: U.S. Census Bureau; 2000:270. 
26. City of Houston: Super neighbourhood resource assessment. No. 50 Hou-
ston (Texas): City of Houston Department of Planning and Development;
1999. 
27. Ware JE Jr, Snow KK, Kosinski M and Gandek B: SF–36 health survey
manual and interpretation guide Boston (MA): The Health Institute, New
England Medical Center; 1993. 
28. Stewart AL and Ware JE: Measuring functioning and well-being: the med-
ical outcomes study approach Durham (NC), Duke University Press; 1992. 
29. Stewart AL, Hays RD and Ware JE Jr: The MOS short-form gen-
eral health survey. Reliability and validity in a patient
population. Med Care 1988, 26:724-735.
30. Nelson EC, Landgraf JM, Hays RD, Wasson JH and Kirk J: The func-
tional status of patients. How can it be measured in physi-
cians' offices? Med Care 1990, 28:1111-1126.
31. McHorney CA, Ware JE Jr, Lu JF and Sherbourne CD: The MOS 36-
item Short-Form Health Survey (SF–36): III. Tests of data
quality, scaling assumptions, and reliability across diverse
patient groups. Med Care 1994, 32:40-66.
32. Ware JE, Kosinski M and Keller SD: SF–36 physical & mental health
summary scales: a user's manual Boston (MA), Health Assessment Lab;
1994. 
33. Ware JE, Kosinski M and Dewey JE: How to score version two of the SF–
36 Health Survey Lincoln (RI), QualityMetric Incorporated; 2000. 
34. Richards MM, Adams TD and Hunt SC: Functional status and
emotional well-being, dietary intake, and physical activity of
severely obese subjects. J Am Diet Assoc 2000, 100:67-75.
35. Finkel D, Pedersen NL, Berg S and Johansson B: Quantitative
genetic analysis of biobehavioral markers of aging in Swedish
studies of adult twins. J Aging Health 2000, 12:47-68.
36. Siniarska A: Socioeconomic conditions of the family and
somatic and physiological properties of parents and
offspring. Stud Hum Ecol 1992, 10:139-154.
37. Lyons RA, Wareham K, Lucas M, Price D, Williams J and Hutchings
HA: SF–36 scores vary by method of administration: implica-
tions for study design. J Public Health Med 1999, 21:41-45.
38. Wensing M, Vingerhoets E and Grol R: Functional status, health
problems, age and comorbidity in primary care patients. Qual
Life Res 2001, 10:141-148.